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Abstract: 

PROBLEM TO BE SOLVED: To perform analysis simply and quickly by removing the contaminated 
part of a sample by performing inactive-gas sputtering, substituting the atomospheric gas in a 
preliminary processing chamber to carrier gas for analysis, moving the sample into a heating chamber 
and analyzing oxygen. 



SOLUTION: After Ar sputtering in a preliminary processing chamber 4 is completed, a sample 2 is 
moved into a reducing chamber 16 having a graphite crucible 14. Then, in order to obtain the same 
atmosphere as the carrier gas such as He in the same atmosphere as in the reducing chamber 16, Ar is 
changed to the He gas in the preliminary processing chamber 16. Then, the sample is charged as cathode 
and an outer frame 4A of the preliminary processing chamber 4 is charged as an anode through the 
conducting wire from a sputtering power supply 22. A high voltage is applied on the surface of the 
sample, and argon ions are made to callide. Thus, the contaminated part is broken away. A heating 
power supply 30 such as a high-frequency power supply is provided at the outside of the reducing 
chamber 16. The temperatrue of the preliminary processed sample is increased to the melting 
temperature of the sample 2 in the reducing atmosphere in the graphite crucible 14. Then, a trace of 
oxygen is determined as the CO gas by an infrared-ray absorbing device 32. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 * * * * s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The phase which introduces a sample into the preliminary processing room of the inert gas ambient atmosphere in 
the analytical method of the minute amount oxygen in a metal, The phase of performing inert gas sputtering to the 
aforementioned sample, and removing the pollution section of this sample, The phase of replacing the controlled atmosphere 
of the aforementioned account [ of sputtering end back to front ] preliminary processing room by the carrier gas for analysis, 
The analytical method of the minute amount oxygen in a metal characterized by having the phase of moving the account 
sample of back to front which changed the controlled atmosphere of the aforementioned prelirninary processing interior of a 
room to the carrier gas for analysis to the heat chamber which has a graphite crucible, and analyzing oxygen, and changing. 
[Claim 2] The preliminary processing room which removes the surface-contamination section of a sample by sputtering of 
inert gas, The aforementioned power for sputtering and the source of inert gas, and the sample input port prepared in the 
upper part of the aforementioned preliminary processing room free [ opening and closing ], The inert gas spool for sputtering 
and the carrier gas spool for analysis which are introduced at the aforementioned preliminary processing room, The 
aforementioned inert gas prepared ahead [ of the aforementioned preliminary processing room / outside ], and the switching 
bulb of the carrier gas for analysis, The reduction room which has the graphite crucible which moves the shutter blockaded 
free [ opening and closing of the aforementioned preliminary processing room ] and the sample which was prepared directly 
under the aforementioned preliminary processing room, and was removed in the pollution section, The analysis apparatus of 
the minute amount oxygen in a metal characterized by having the power for heating of the aforementioned reduction room, 
and an analysis apparatus containing the infrared-absorption equipment which carries out determination of the oxygen of the 
sample in the aforementioned reduction room, and changing. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the analytical method and equipment which relate to the analytical method and 
equipment of the minute amount oxygen in a metal, especially compare with this kind of a conventional analytical method and 
conventional equipment, and can moreover carry out determination with high degree of accuracy quickly simple. 
[0002] 

[Description of the Prior Art] The oxygen in a metal needs exact quantitative analysis, in order to affect material properties, 
such as ductility and workability. Especially, in connection with high-grade-izing of steel, importance comes to be attached to 
the oxygen of the ultralow volume in steel, and it is asked for the simple analytical method and simple analysis apparatus 
highly precise and quick moreover in recent years. However, if high-grade-ization of steel progresses, since the content of 
each component is reduced, it is very important for the exact analysis to remove certainly the pollution section on the front 
face of a sample before analysis. As a pollution source, the scaling object by the ambient atmosphere, such as adsorption of 
the organic substance and carbon dioxide gas and the atmospheric air, etc. corresponds. After removing these pollution 
sections completely to measure the oxygen content in a metal correctly, it is necessary to analyze. 

[0003] As a minute amount oxygen analysis method in the latest steel, the inert gas synchysis-infrared absorption method is 
used widely, and an electrolytic polishing and chemical polishing using the acid etc. as a pretreatment method of the pollution 
section elimination on the front face of a sample are reported. The schema of such conventional technique is explained. 
[0004] The summary of invention of publication-number 1 50462 [ three to ] official report printing is as follows. That is, it is 
"the minute amount oxygen analytical method of the steel characterized by performing a preheating before the amount 
measurement of oxygen in the technique of performing the electrolytic polishing of a sample, as pretreatment at 1 200 
degrees-C or more temperature of 1400 degrees C or less in case the heating extraction of the minute amount oxygen in steel 
is carried out and it is measured/ That is, this invention heats and removes the contaminations adhering to the sample front 
face, such as gas and the organic substance, in temperature of 1200 degrees C - 1400 degrees C before oxygen measurement 
of a sample, and uses as an analysis plug only the minute amount oxygen which exists in steel. 

[0005] the summary of invention by the Provisional-Publication-No. 18759 [ 60 to ] official report comes out as following 
That is, it is "the pretreatment method of the charge of 02 analysis sample offering in steel characterized by carrying out ** 
ON of the reducing gas into this coil, heating at 500 degrees C or more in this reducing-gas ambient atmosphere, and carrying 
out reduction processing of the aforementioned charge front face of a sample offering while the charge of a sample offering 
for analyzing the inside 02 of steel is made to hold in a coil." namely, the thing for which this invention heats the charge of a 
sample offering in the reducing-gas ambient atmosphere - the oxide film on the front face of a sample - removing - the 
enhancement in the precision of oxygen analysis - it is going to plan - it is a thing 

[0006] However, even if it removed surface adhesion contamination by the above-mentioned conventional method, it became 
clear that it is difficult to remove an oxide film completely. That is, even if it performed pretreatment like the 
above-mentioned from dawn, since a sample front face was again polluted by the time zone until it measures by the analyzer 
from the time of pretreatment by a sample surface contamination or a reoxidation by sample washing etc., it became clear to 
affect ppm level or the quantitative analysis not more than it. Especially as for a pure iron front face, adsorption and 
oxidization of the ambient atmosphere tend to happen at an instant. In order to solve this problem, invention of 
publication-number 1 48 1 70 [ six to ] official report printing has proposed one technique. 

[0007] the summary of this invention comes out as following That is, it is "a minute amount oxygen analytical method in the 
steel characterized by paying the sample after this grinding processing to a carbon crucible, and performing a preheating in 
the technique of carrying out the heating extraction of the minute amount oxygen after grinding and in this sample, and 
measuring a steel sample front face by the grinder, the file, etc. at 900 degrees-C or more temperature of 1 ,400 degrees C or 
less." That is, it is the technique of this technique putting a steel sample front face after grinding, putting it into a carbon 
crucible by the grinder, the file, etc., and carrying out the preheating of the sample in the inert gas ambient atmosphere, such 
as helium, at the temperature of 900 degrees C or more and 1 ,400 degrees C or less. However, this technique is what carries 
out pretreatment at low temperature from the temperature below and over 2,000 degrees C which carries out a gas extraction 
in carrier gas, such as helium. In the above-mentioned degree of low temperature before sample lysis of the thing on condition 
of the reaction of the surface adhesion oxygen of a sample and C of a crucible by which grinding was carried out by the 
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grinder etc., a deoxidation reaction seldom happens, it is limited only to the site which moreover contacts a crucible, and there 

is a problem that the deoxidation reaction of the whole sample is not expectable. 

[0008] 

[Problem(s) to be Solved by the Invention] Especially among a metal, in view of the analytical method of the minute amount 
oxygen in steel, and the fault of the conventional technique about equipment, the purpose of this invention can be analyzed 
simple and quickly and is like the above to offer the analytical method and equipment of the effective minute amount oxygen 
in a metal which can moreover acquire a reliable analysis value with high degree of accuracy. 
[0009] 

[Means for Solving the Problem] The place made into the analytical method of the minute amount oxygen in a metal by this 
invention and the summary of equipment is ** as following. 

(1) The phase which introduces a sample into the preliminary processing room of the inert gas ambient atmosphere in the 
analytical method of the minute amount oxygen in a metal, The phase of performing inert gas sputtering to the aforementioned 
sample, and removing the pollution section of this sample, The phase of replacing the controlled atmosphere of the 
aforementioned account [ of sputtering end back to front ] preliminary processing room by the carrier gas for analysis, The 
analytical method of the minute amount oxygen in a metal characterized by having the phase of moving the account sample of 
back to front which changed the controlled atmosphere of the aforementioned preliminary processing interior of a room to the 
carrier gas for analysis to the heat chamber which has a graphite crucible, and analyzing oxygen, and changing. 

(2) The preliminary processing room which removes the surface-contamination section of a sample by sputtering of inert gas, 
The aforementioned power for sputtering and the source of inert gas, and the sample input port prepared in the upper part of 
the aforementioned preliminary processing room free [ opening and closing ], The inert gas spool for sputtering and the 
carrier gas spool for analysis which are introduced at the aforementioned preliminary processing room, The aforementioned 
inert gas prepared ahead [ of the aforementioned preliminary processing room / outside ], and the switching bulb of the carrier 
gas for analysis, The reduction room which has the graphite crucible which moves the shutter blockaded free [ opening and 
closing of the aforementioned preliminary processing room ] and the sample which was prepared directly under the 
aforementioned preliminary processing room, and was removed in the pollution section, The analysis apparatus of the minute 
amount oxygen in a metal characterized by having the power for heating of the aforementioned reduction room, and an 
analysis apparatus containing the infrared-absorption equipment which carries out determination of the oxygen of the sample 
in the aforementioned reduction room, and changing. 

[0010] 

[Embodiments of the Invention] The gestalt of operation of this invention is explained with reference to a drawing based on 
an example. Drawing 1 is a type-section view showing the analytical method and equipment of minute amount oxygen in 
steel. First, the analysis apparatus by this invention is explained. The characteristic feature of this invention takes how 
sputtering of inert gas removes the surface-contamination section of a sample 2, and in order to perform preliminary 
processing which mainly removes the pollution section by argon sputtering as inert gas using an argon, it has formed the 
preliminary processing room 4. In the preliminary processing room 4, it introduces into the preliminary processing room 4 via 
a bulb 8 from the source 6 of argon gas until it completes Ar sputtering, and it is constituted so that it may be made to exhaust 
by the exhaust air pump 10 and the bulb 12. 

[001 1] Moreover, the inside of the preliminary processing room 4 in order to move a sample 2 to the reduction room 16 
which has the graphite crucible 14, when [ required ] making it the same ambient atmosphere as carrier gas, such as helium 
of the same ambient atmosphere as a reduction room, is switched to helium from Ar after Ar sputtering completion in the 
preliminary processing room 4 by this invention method. Therefore, ahead [ of the preliminary processing room 4 / outside ] it 
switches, and helium gas 1 8 can introduce now into the preliminary processing room 4 via a bulb 8. It is the characteristic 
feature that support of a sample 2 is point support from the need that the sample 2 in the preliminary processing room 4 
removes the pollution section of all the front faces, through the conductive sample presser foot 20 from right and left. 
Furthermore, for sputtering, through the lead wire from the power for sputtering 22, a sample 2 is charged in cathode, and 
when outer frame 4A of the preliminary processing room 4 is charged in an anode plate, impresses the hyperbaric pressure to 
the front face of a sample 2 and makes argon ion collide, it serves as the configuration that the destructive elimination of the 
pollution section of all front faces is carried out. 

[0012] In addition, the input port 24 of a sample 2 is formed in the upper part of the preliminary processing room 4, and the 
shutter 26 of a slide valve is formed in the lower part by each free [ opening and closing ]. It switches to helium which is 
carrier gas for analysis from Ar ambient atmosphere, without making it move to the reduction room 16 which has the graphite 
crucible 14 from the preliminary processing room 4 for analysis of the oxygen to which the viscus of these samples after an 
elimination end of an impurity, such as surface oxygen, is carried out by sputtering of a sample 2, and touching air. This 
switch is performed by switch of the bulb 8 which makes the path of Ar gas close and makes the path of helium gas open. 
After switch completing from Ar to helium of the preliminary processing room 4, the shutter 26 of the pars basilaris ossis 
occipitalis of the preliminary processing room 4 is made open, and it falls all over the reduction room 16 which has the 
graphite crucible 14 in which the sample 2 was formed directly under. Since the reduction room 16 forms a chemical 
laboratory, carrier gas helium circulates through it through the bulb 28 from the source 1 8 of helium. 
[0013] The power for heating 30 which can adjust the temperature of the reduction rooms 16, such as a RF generator, is 
formed in the outside of the reduction room 16, and a preliminary processing sample is heated by the reducing atmosphere in 
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the graphite crucible 14. The temperature up of the sample 2 of the reduction room 16 is carried out to 2,000-2,500 degrees 
C of the temperature to melt, and determination of all the minute amount oxygen is carried out by the well-known 
infrared-absorption equipment 32 as CO gas. 
[0014] 

[Example] Drawing 2 is the result of analyzing a sample front face after [ Ar ] carrying out sputtering for the front face of a 
sample 2 by the Auger electron spectroscopy, a quadrature axis shows an electronic energy level and an axis of ordinate 
expresses the Auger differential spectrum. A passage clearer than drawing 2 , since oxygen is hardly observed by the cortex 
section of the sample 2 after carrying out sputtering, it is shown that contamination by the oxide film is removed completely. 
[001 5] After leaving the same sample after [ which was shown in drawing 2 ] carrying out sputtering for 1 minute in the 
atmospheric air as an example of a comparison, the analysis result by the Auger electron spectroscopy analyzed in the depth 
orientation was shown as drawing 3 . The oxygen of a high value is detected in drawing 3 , and it turns out that the 
reoxidation of the sample front face was carried out by atmospheric-air exposure. 
[0016] 

[Effect of the Invention] this invention checked that remains oxygen did not exist in a front face at all by using an inert gas 
sputtering phenomenon for elimination of the pollution section on the front face of a sample, and performing sputtering to it to 
the sample of point support in a preliminary processing room, in order [ in a metal ] to sweep away the fault of a conventional 
method in analysis of the minute amount oxygen in steel especially. The effect like a degree was able to be mentioned for the 
equipment and technique of carrying out determination with the infrared- absorption equipment which moves the sample 
which does not almost have this pollution section into the graphite crucible of a reduction room, carries out a temperature up 
in elevated temperature of 2,000 degrees C or more, melts a sample, and makes all internal minute amount oxygen CO gas, 
for example, can be detected by the high sensitivity by ******'s, 

(b) The pollution section on the front face of a sample is not only completely removable, but although after sputtering is called 
instant, since it is not exposed into the atmospheric air, it is the big characteristic feature of this invention that there is no fear 
of a reoxidation, and the minute amount determination of oxygen in a metal can execute it with high degree of accuracy. 

(b) Since the analytical method was comparatively easy, quantitative analysis became possible simple and quickly. 

(c) By completion of this invention, it can contribute to a development of a high-grade material remarkably from now on. 
[0017] In addition, it is clear that the technical thought of this invention can mainly do it about other metals other than steel 
although the example of this invention was explained about the analytical method and equipment of the minute amount 
oxygen in steel. 

[0018] 



[Translation done.] 



3 of 3 



12/05/2001 10:00 AM 



